Neuroprotective Effects of Melatonin during Demyelination and Remyelination Stages in a Mouse Model of Multiple Sclerosis.
Multiple sclerosis (MS) is a progressive chronic inflammatory autoimmune disease of the myelin sheath, and melatonin is a powerful antioxidant and anti-inflammatory agent. The present study evaluated the protective effect of melatonin on demyelination and remyelination processes in male and female mice with experimental MS induced by cuprizone. This model of experimental MS in mice is widely used because cuprizone administration causes an artificial demyelination reaction through oligodendrocyte apoptosis, while its withdrawal leads to spontaneous remyelination. Male and female SWR/J mice (n = 78) were divided into three main groups (control, cuprizone, and cuprizone + melatonin), which were each further subdivided into males and females. Cuprizone was orally administered at a dose of 400 mg/kg/day by oral gavage for 5 weeks. In addition, melatonin was intraperitoneally administered for 9 weeks at a dose of 80 mg/kg/day. During the demyelination stage, melatonin exhibited a neuroprotective function in both male and female mice. This was evidenced by improved locomotor activity, increased antioxidant levels (catalase, superoxide dismutase, glutathione peroxidase, and glutathione), and reduced levels of malondialdehyde and inflammatory factors (interleukin-1 beta and tumor necrosis factor-alpha) in male and female mice. However, the effect of melatonin during the remyelination stage varied between sexes; male mice experienced protective effects following melatonin administration, whereas no effect was observed in female mice. These results suggest a complex interaction involving exogenous melatonin, remyelination, and endogenous female sex hormones.